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DEPARTURES FROM STANDARD METHOD S FOR THE DETERMINATION
OF 3ACILLUS GOLI IS WATER
E. INTRODUCTION
Some departures from Standard Methods are here discussed
which seem ;justifiaole in the light of literature cited and of
results of laboratory work.
Theobald Smith's first work, in 1893, on broths still
fixes the concentration of sugars in Standard Method's media, in
spite of advances in the knowledge of bacterial metabolism.

II. HISTORY
Standard. Llethods (1917) prescribes sugar broth which
should contain ,3'fo beef extract, .5$ peptone and ifo of the re-
quired carbohydrate, "Any type of fermentation tube may be used
provided it holds at least four times as much medium as the amount
of water to be tested.*
A. LACTOSE
Theofcali Smith1 as early as 1893 carried on investiga-
tions of the indicators of pollution in water. Though thirty
years have since passed, the use of sugar broth is still empha-
sized as shown by the Standard Methods (1917). Some of his
suggestions however have been disregarded due probably to over-
sight. In speaking of the concentration of sugar in broth he
says "for certain species like B. coli for instance the addition
of ifo glucose or lactose would be a decided detriment to the cul-
ture and soon lead to its destruction." "Again the addition of
very small quantities of glucose from time to time is favorable
as stated above" "In fact bouillon entirely free from muscle
glucose is less desirable than that containing traces and in
general it would be well to add glucose to bouillon." "The limit
may be safely put at 0.1 c/». " In determining gas ratios Smith
seems to have used 2°/o lactose or glucose in alkaline peptone
bouillon, but later realised the inhibiting power of lactose.
2In 1915 Chamot in his "Studies of culture media" states
that nothing ia to be gained by employing a lactose concentration
1. Smith, Th. Wilder Cen. 3k. (1893), p. 187-232.
2. Chamot. J. Am. Chem. Soc . » 37 1949.
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of over ifo, since the total volume of gas does not depend upon the
lactose but rather upon the content of peptone, meat extract, etc.
and is proportional to the volume of liquid contained in the closed
arm,
Bengis^ (1916) when working with synthetic media found
that the absence of lactose increased the efficiency of the media.
He used a medium for the production and collection of 3. coli made
of l/o ammomium lactate; Zyo disodium phosphate with or without cal-
cium carbonate. Jerman2 confirmed Chamot T s work in 1917 as his
results showed that 3. coli and 3. vulgaris were unable to utilize
completely ,5$ sugar while .2$ was entirely fermented within 5
days. 3urling and levine state that 3. coli dies off rapidly in
a medium containing Vf> of either glucose or lactose and that after
48 hours at 37° methyl red negative Voges Proskauer positive bac-
teria are likely to predominate over the true colon forms. The
concentration of lactose in preliminary enrichment media should
be reduced to .5$.
1. 3engis. J. Inf. Diseases, 18, 391-6.
2. 3erman. Abst. 3act. 1 #66.
3. 3urling and Levine, Am. J.Pub. Health, 8, 306-7.
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3. PEPTONE
The question of the importance and use of peptone in
enrichment media has received some valuable experimental data
quite recently. Ghamot 1 in 1915 studying fermentation of lactose
by water contaminated by sewage pollution and pure cultures of
3. coli found that the total gas volume increased with the concen-
tration of peptone and other nitrogenous matter and that the com-
the
position of gas was/function of the concentration of nitrogenous
matter. He says "C0e percentage increases with peptone to 4^
after which the C0 S per cent remains constant." "The hydrogen
decreases with the rise in peptone until 4 to 5fo peptone had been
added, when the hydrogen percentage remains substantially con-
2
stant." Similar results were obtained by Kligler in 1916, He
noted that the concentration of peptone was an appreciable factor;
with moderate amounts of glucose present the higher the concen-
tration of peptone the greater the amount of ammonia produced.
The amount of ammonia is in no case as great as in the sugar-
free control. Primary phosphate acting as an acid regulator
plays a very important part in the regulating of the carbohydrate
utilization by different bacteria of the oolon-typhoid group.
Bacteria utilize amino-acids and thus peptone supplies
them with the principal nutritive substance. The proteoses and
phosphates are important as buffer substances as they favor gas
production and the amount of gas is proportional to the amount
L< Chamot. J. Am. Chem. Soc. 37, 1949.
2. Kligler. J. 3act. 1,663.

of nitrogenous .-natter present. Chamot 1 (1915) says "The addition
of ,5 to V% of KC1 to lactose - peptone media appears to stimulate
fermentation and assure more uniform results."
In 1917 Berman2 found that peptone was practically un-
attacked in the presence of utilizable sugars. Clark (1918)
clearly emphasized the function of peptone. He says "It takes
part in the "buffer action of the medium upon the proper adjust-
ment of which the very essence of the test is based." Following
the suggestion of Jengis, Anthony and Ekroth, etc., who worked
with both the solid and liquid media that beef extract is really
not needed we can probably overlook it, but increase the percent-
age of peptone if necessary to provide sufficient buffer substance.
4Salter (1919) noticed that concentrations up to 5fo
stimulate the rate of growth of 3. coli communis. The lag period
is shortened in higher concentrations.
1. Chamot.J. Am. Chem. 3oc. 37, 1949.
2. 3erman Abst. Bact. 1 #66.
3. Clark J. Am. W. W. Assoc. 5, 26.
4. Salter. J. Inf. Dis. Vol. 23, Ho. 3.
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C. ZKTEACT
In 1915 Chamot 1 stated that the addition of beef broth
to simple peptone media slightly increases the sensitiveness but
not in proportion to the increased trouble and labor involved.
Again he says, "The addition of meat infusion to peptone media
improves this media when low concentrations of peptone are employed,
but yields media whose reaction rapidly changes." He advocates the
use of the medium as a "very sensitive medium yielding uniform
results . which consists of 3-4 >i peptone; .8$ lactose; .1$ KGl; +1
reaction. The media shows little change on keeping. It can be
noted that no beef extract is used and that the media is adjusted
to *1 xeaction* 3erry (1916) obtained good results with a medium
containing the usual amount of agar and one-twelfth the amount,
meat extract, peptone and salt.
3engis3 (1916) while working on the production of 3. coli
in quantity an synthetic media found that meat infusion in agar
medium was not needed to obtain good results.
4
Anthony and Zkroth (1916) note that in heating solutions
of beef extract (Liebigs) in which the reaction has been adjusted
slight hydrolysis occurs which does not occur when no adjustment
was made.
5
Cook and LeFevre (1918) observed that certain organisms
will grow on beef boftillon media and not on that made with beef
extract due to the larger amounts of nutrient material present in
1. Chamot. J. Am. Chem. ooc
. ,
37, 1606.
2. 3erry. J. 3act. 1, 693.
3. 3engis. J. Inf. Diseases 18, 391-6.
4. Anthony and Skroth. J. 3act. 1, 209.
5. Cook and LeFevre. Am. J. Pub. Health 8, 587. .
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the former; beef juice to which peptone has "been added before
coagulation showed by analysis an average of 12 c/o less peptone
than v;hen the peptone is added after coagulation.
3eef extract may be used as a convenient accessory but
should not be considered as an indispensable component of cul-
ture broth for 3. coli. It is usually slightly acid necessita-
ting adjustment of reaction. Generally this is done as pre-
scribed in Standard Llethods by introducing the disturbing factors
OH ions.
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D. REACTION OF I.EDIA
Chamot 1 (1915) found that neutral media yields slightly-
greater gas volume out +1 media yields more rapid reactions.
According to Kligler 2 (1917) "both Witte's peptone and Difco have
a zone of complete solubility between Ph 7 and 8, but below 5,4
a precipitate largely proteoses forms and above 8, phosphates
precipitate. Difco dissolved in water has a Ph value of 5,1 to
5.4; on autoclaving it is apt to lose proteoses. Since the neutral
point for phenolphthalein is near the point of precipitation of
phosphates we obtain discordant results by using titration methods.
It may be stated that the Difco solution in water at the University
of Illinois has a Ph value of 7.0 - 7.4.
Browne (1916) studying a question of oyster pollution con-
cluded that the maximum acid production in various carbohydrates
especially lactose and dextrose was produced in 24 hours at 37°C.
(With ifo sugar broths). The largest- amount of acid is yielded by
monosaccharides and' hexites: glucose, levulose, arabinose, galact-
ose, xylose, isodulcite, mann.it e; less in disaccharides: lactose
and :oaltose; least in trisaccharide: raffinose. 3. coli from
feces produce more acid in carbohydrate solutions than cultures
from oysters.
1. Chamot. J. Am. Chern. 3oo« 37, 1949.
2. Kligler, I. , J. 3act. 2, 351-3.
3. 3rowne. Am. J. Pub. Health. 6, 39-48.

Since bacteria of the colon-group grow best in neutral
media and since the high concentration of acid which is produced
through the decomposition of sugar molecules a buffer substance
is necessary. vVe must avoid the addition of strong ions as these
will cause the hydrolysis of meat infusions. Therefore buffers
are needed to take care of the acid produced in the media.
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3. HYDROLYSIS OP LEDIA.
standard Uethods prescribes the adjustment 2>f nutrient
and sugar broth to +1, if the reaction is not already between
+0.5 and +1. Sterilization shall be in the autoclav at 15 pounds
(120°C) for 15 minutes after the pressure reaches 15 pounds.
Anthony and Kfcrotli (1916) reported that marked and con-
tinued hydrolysis resulting in the formation of acid principles
occurred on successive heatings of meat infusions in the autoclav.
Adjusted media gave hydrolysis in the autoclav which was never
completed even after 8 hours. The further production of acidity
after the addition of sodium hydroxide is due to the hydro lytic
effect of heat in the presence of water, upon these portions of
the medium unbound by alkali. I* is probably harmful to adjust
media by introduction of strong ions and unnecessary when ; ooc
peptone and other constituents are used.
2
Y/right (1917) explained discordant results in the test-
ing of disinfectants as chiefly due to the hydrogen - ion concen-
tration. He obtained satisfactory results using a medium con-
taining 10 grams Witte's peptone, 3 grams Liebig's extract and 5
grams, KaCl, (boiled 15 minutes) which will have the desired re-
action of Ph 6 to 7.
Mudge2 (1917) drew the conclusion that in the presence of
an unstable sugar molecule with an amino acid gives rise to the
acidity of sterilization and recommended filtration of sugar media
1. Anthony and JEkroth. J. 3act* 1, 209.
2. //right, J • H. , J. 3act. 2, 315-46.
3. Lludge. J. 3act. 2, No. 41. p. 403.

r
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for the removal of these amino acids before sterilization. He
found the conversion of lactose and other easily attacked sugars
promoted by prolonged heating as in the Arnold rather than by
the short period of high temperature of the autoclav. In other
words, he advocated short periods for sterilization.
Hasseltine"*" (1917) attributed the high percentage of
failures in confirmation of gas formers from Standard llethods
broth to the hydrolysis of lactose during autoclaving, as thereby
simpler molecules are formed, glucose and galactose.
Gorham (1909) discussed several articles referring to the
accuracy of the determination of the fermentative action, of varioui
organisms upon the different sugars as being influenced by the pro-
cess of sterilization.
2deferring to the work of Elser and Huntoon he notes
their difficulty in securing pure sugars. "The proper steriliza-
tion of the sugar media was found to be difficult, and improper
sterilization would lead to discordant results. A 10;b solution
of the sugar in distilled water was sterilized at IOO°C for 10
minutes and added to the medium prepared and sterilized as usual.
Great difficulty was found, notably in the case of inulin. Some
of these products contain very resistant spores which were not
destroyed by the usual fractional sterilization. These spores
germinated slowly and their presence was not suspected until the
culture had been at incubator temperature for several days.
1. Hasseltine. Pub. Health Rep. 32, 1879.
2. Gorham, F. P. Am. J. Pub. Hygiene. 5, 812 (1909).
3. Elser and Huntoon. J. Iled. Res. 20, 403 (1909).
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The growth of these and similar spores may account for some of
the discordant results of other observers. Similar experiences
have been noted by HissA and by Horris and Pappenheiraer n .
Standard methods 1907 as amended by the Progress Report
at Winnipeg recommends that all sugar media be sterilized in the
autoclav at 120° for 10 minutes and that the sterilizer be hot
when the media are introduced. Unless these precautions are ob-
served lactose media will give positive tests for gas formation
by gas forming bacteria which ferment dextrose but do not ferment
lactose. The length of time that a sugar is treated and not the
temperature seems to be the important factor in inverting the
sugar.
Inhibition of spore formers by chemical means would do
away with the necessity of autoclaving and so would prevent hy-
drolysis of the most sensitive sugars.
U Hiss - J. Exp. Med. 7, 547 (1908)
2. Norris and Pappenheimer - Ibid. 450.
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F. Gentian Violet as an Inhibiting Agent for Forms
Other Than B. Coli.
The studies of B. typhi are closely related to those of
3. coli. In 1912 Drigalski and Conradi-1- prepared a medium pri-
marily for the isolation of typhoid bacilli which contained nu-
trose sodium chloride litmus, lactose and crystal violet. Studies
have since been carried on to find some agent which would inhibit
non-colon bacteria but would not affect B. coli itself. It was
found that 3. coli was inhibited by carbol broth, caffein media,
bile solution, solutions containing NaCl and Malachite Green.
In 1912 Churchman2 had worked with g.v. which is the
hydrochloride of penta and hexa - methyl pararosani line , and
found that it had a so-called bacteriostatic effect and that even
the spores of the organism are gravely affected by it. In 1914
Krumweide and Pratt^ drew the conclusion that in general dyes
restrained the growth of gm. positive bacteria but had practic-
ally no effect upon the growth of the gm. negative forms.
In 1918 Kligler4 studied the inhibitive effect of ani-
lin and its derivatives. He found that
1. the higher the concentration of peptone the lower the
effectness of the dyes.
2. the germicidal action is probably due to
a. benzene nucleus:
b. alkyl radicle
1. increased number; except Methyl Green which loses
1. Drigalski - Arb. a.d. Kais. Gesundheitsamte
,
24, 68 (1906)
2. Churchman - J. 3xp. Med. 16, 234
3. Krumweide and Pratt - J. Exp. Med. 19, 20
4. Kligler, I. J. - Abstr. 3act. 2, #54
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its power after the change of one nitrogen to a
quaternary salt,
2. the ethyl group enhances the power rather than the
methyl group
3. probably the position of the introduced group,
c, quinoid structure of the nucleus.
3. simple anilin derivatives as well as dyes are more toxic
for gram positive than gram negative.
4. triphenil-raethane dyes, e.g., basic fuchsin, crystal
violet, Gentian violet, etc. show the most marked spe-
cific selective effect.
B. aerogenes and 3. typhi possess a higher resistance to these
substances than do 3, coli and 3. dysenteriae
Hall and Ellefsen^ (1918) suggested the use of
1 : 20,000 to 1 : 1,000,000 gentian violet in broth in water
examination as promising a reduction in the number of presumptive
tests; and in 1919 2 find gentian violet more inhibitive in lac-
tose broth than in dextrose broth, and discuss the irregular
results obtained with gram negative non-spore-forming bacteria,
and suggest the combination of the dye-stuff with the sugar as a
possible explanation of the inactivity of the sugar in the pre-
sence of small numbers of organisms.
Salter (1919) notes the decrease in growth of B. com-
munis in dilutions of crystal violet as great as 1 : 1,000,000;
there is complete inhibition of communis in concentrations of
1 : 200,000 and a slight inhibition in 1 : 1,000,000; while with
brilliant green in .5$ peptone (Difco) inhibition disappears be-
tween 1 in 6 million and 1 in 10 million.
It is possible that the inhibition of 3. communis noted
1. Hall and Ellefsen - J. Bact. 3, 4, 351-353
2. Hall and Ellefsen - J. Am. W. W. Ass. 6, 67-77
3. Salter - J. Inf. Dis. 23, No. 3.
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by Hall and 311efsen and by Salter is attributable to excessive
concentration of sugars.
M
~ ~
—
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III. SCOPE OF IITV3STIGATIOUT
The studies following are attempts to demonstrate the
optimum concentration of lactose in broth, including the concen-
tration after dilution by addition of the sample, the quantity of
beef extract and of peptone and the practical value of gentian
violet in the preparation and use of sugar broth in routine water
analysis.
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IY. METHODS AND RESULTS
A, Demonstrations of the Optimum Concentration of Laotose in
Broth, Including a Study of the Yalue of Gentian Yio-
let in Carbohydrate Broth in Routine Water Analysis.
Five series of 100 cc. each were inoculated with water
from a local well which contained 3. coli, 3. aerogenes and spore-
forming bacteria. In all 500 samples were tested: i.e. 100 por-
tions of 10 cc. each v/ere inoculated into 40 cc. S. M« broth; 100
portions of 10 cc. each inoculated into 10 cc. S. M. broth; 100
portions 10 cc. each into 10 cc. S. M. broth containing 1:20,000
gentian violet; lOOportions of 10 cc. each into 10 cc. .2$ lac-
tose broth; 100 portions of 10 cc. each into 10 cc. •Zfo lactose
broth containing 1:20,000 gentian violet. Only colonies which
appeared to be typical 3. coli, methyl red positive organisms,
wBre transferred and confirmed from Endo plates which had been
streaked from the positive tubes since B. aerogenes was found by
Kligler to be more resistant to dyes.
Results are given in Table I. Series A shows no im-
provement over series 3; S. M. procedure gives essentially the
same number of recognizable methyl red positive colonies as when
only 10 cc. of broth are used with 10 cc. of sarrple. But almost
the double number of methyl red positive colonies were detected
in series C wherein gentian violet was added, and as a result the
abundant "spreaders" were inhibited. The same result was obtained
in series E with a diminished lactose content equivalent to ,1%
in the inoculated broth. Small numbers of confirmations in series
D are probably due to the large number of overgrowths.
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B. Concentration of Lactose and the Need
of Peptone as a Buffer Substance.
To find out whether 3. coli and coli like organisms are
inhibited by high concentrations of lactose a series of concen-
trations from l/2% to 50$ lactose in 3. M. broth was inoculated
with fresh cultures from agar slants. Smith fermentation tubes
were used. Table II gives the results obtained.
In almost every case 1/2$ showed the highest gas for-
mation. However there seems to be no distinct gas ratio between
the various concentrations. If we obtain optimum results in a
concentration of not more than .5$ why shouldn f t we cut down on
the amount of lactose which has been shown to be not only un-
necessary but also detrimental.
In this connection six cultures were inoculated into
Smith fermentation tubes containing ten various concentrations of
lactose solution. Ho gas formed even after 48 hours incubation
as was to be expected due to the acidity produced. As soon as
peptone, 1 cc. of 1.$ solution, was added vigorous gas formation
took place in concentrations of l/z to 10$ lactose, showing the
ability of peptone to act as a buffer substance.
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C. Concentration of Gentian Violet.
To determine the minimum concentration of gentian vio-
let in lactose broth, which would give desired results eight
bottles were prepared, each of which contained 100 cc. of pep-
tone-lactose broth and various concentrations of gentian violet;
(1)1: 10,000,000; (2) 1 : 5,000,000; (3)1: 1,000,000;
(4) 1 : 500,000; (5) 1 : 400,000; (6) 1 : 300,000; (7) 1 : 200,000
(8)1: 100,000. These were pasteurized for 15 minutes at 70°-
80°C. They were then sealed with paraffin and kept at room temp-
erature. It may be noted that Chamot's suggestion was carried
out, for no beef extract was used in this determination. After
four days distinct growth and bubbles on the surface could be
seen in the first three bottles. After a week the fourth one
showed bacterial growth and soon after the fifth one became cloudy
A concentration of one part of g.v. in 300,000 parts of water
seems to inhibit enough so that autoc laving of sugar media can be
dispensed with, and only pasteurization is necessary. This seems
of special importance in view of the common occurrence of spore-
forming bacteria in dry sugars. In higher dilutions, which were
insufficient, the color was taken up by some of the organisms
and the growth later observed in the bottle was such a white
heavy development as was mentioned by Gorhara and others.
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D. C0LIPA2ATIVE RESULTS OP 3TAUDARD METHOD BROTH WITH
2% PEPTOIIE, .Zf> LACTOSE BROTH COIITAI1OTS
One part in 100,000 G» V.
Using 10 cc. portions of Standard Llethods broth to 10 oc
of sample, and Gentian Violet broth consisting of
.2$ lactose, 2fo
peptone, one part in 100,000 gentian violet omitting the prescrib-
ed beef extract, some comparative results are obtained with the
Standard Hethod broth used in water analysis. Table III showing
some representative results obtained is given on the following
page.
So far no exception has been encountered in which the new
broth does not at least equal Standard llethods. In several cases
one tube of the Standard llethods broth contained gas where the
gentian violet failed to do so but after being streaked on Endo
no 3. coli colonies were obtained. Only twice gas formed in
gentian violet broth which did not give B. coli on Endo plates.
As made up here in the laboratory the Standard Llethods broth
had a Ph value of 6.4 - 6.6, while the gentian violet broth had a
Ph value of 7.0 - 7.4 thus having the desired hydrogen concentra-
tion.
l
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TA3I2 TV.
Standard "ethod 10 go 3. "broth 10 cc "broth 2% peptone
Routine 10 co sample 10 co sample
G.V. 1:100,000
HO.
1
Le.c t OSG
3 in
O.8/0
5 2
0.5<&
in 3 3
0. 1 j
in 3
2 2 in 2 1 in 3 1 in 3
3 1 in 2 3 in 3 3 in 3
4 1 in 2 2 in 4 1 in 4
5 2 in £ 2 in 3 2 in 3
6 2 in 2 2 in 3 2 in 3
7 1 in 2 2 in 3 2 in 3
8 1 in 2 2 in 3 2 in 3
9 in 2 1 in 3 in 3
10 1 in 2 1 in 3 3 in 3
11 1 in 2 1 in 3 2 in 3
Total 15 in 25 19 in 34 21 in 34
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E. The Sensitiveness of B coLi communis
to gentian violet.
A culture of B coli communis f Parke Davis)
failed repeatedly to ferment lactose and dulcite in standard
l,j sugar "broth even after it had "been through peptone solution
and other enrichment media. At the same time it gave vigorous
fermentation of .2$ lactose in 2$ peptone media with concentra-
1
tions varying from 1: LQ,000,000 to 1:100,000. Salter (1919)
noted that crystal violet decreases the growth of B coli com-
munis in dilutions as great as 1:1,000,000. Could the decrease
in growth noted by him be due to the concentration of lactose
used rather than to the crystal violet?
I.Salter , P. C. J. Inf. Bis. v. 23, no. 3.

—
'
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v. discussion
Correlation of results of investigators with prescribed
Standard Llethods suggests certain desirable changes. Standard
Llethods prescribes a volume of broth equal to at least four times
the sample. The concentration of lactose in a tube containing 40
cc of standard broth with 10 cc of sample is 0«8>; in a tube con-
taining 10 cc of broth to 1 cc sample 0.9^; both o f these are in
excess of levine's recommendation (0.5^) as well as of Smith's
0.1$ essential concentration. Berman T s findings seem to justify
no more than A quantity must be present sufficient for re-
action during a two-day period of incubation. The amount seems to
lie between 0.5 to ,1'fo in the broth after inoculation. If this be
true Standard llethods procedure of using 1% lactose is in error.
If the function of peptone and beef extract is primarily
and almost wholly that of buffer action, (Berman 1917) the necessary
quantity of nitrogenous matter with phosphates may be provided with-
out the use of beef extract, which is to be regarded as a convenient
accessory rather than an indispensable component of culture broth
for 3. coli. The essentials are sufficient sugar, and buffer with
a hydrogen ion concentration of 6.6 - 7.4. The variable acidity
of beef extract complicates adjustment of reaction.
The efficiency of the broth is increased by gentian violet;
the desired quantity seems to be 1:200,000 : transfers to Endo's
medium give a larger percent of recognizable colonies which prove
to be methyl red positive. The development of aerogenes is not
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interfered with. (Kligler 1918). The prolongation of heat in steri-
lization lead/ to hydrolysis. Spore-forming bacteria including var-
ious laboratorjr infections occur frequently in dry sugars. (Slser
and Huntoon 1909; Hiss 1905; Morris and pappenheimer 1905; lingel-
sheim 1906; Rogers 1909; Gorham 1909). These make sterilization
of lactose broth difficult and give results which cannot be relied
upon. The addition of gentian violet to broth (1:200,000) appears
to insure inhibition of gm. positive spore-forming bacteria. A
single heating to the thermal death point of J. coli (70-80°C) for
15-20 minutes prepares the broth for use.
3. coli shows no inhibition in concentrations of gentian
violet up to 1:100,000. liven an old authentic cultures which failed
to form gas in Vfx lactose broth vigorously fermented .2$ lactose in
varying concentrations of gentian violet 1:10,000,000 to 1:100,000.
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VI. Summary.
1. She volume of "broth as prescribed by Standard Methods is four
times the needed amount.
^
2. One per cent laotose inhibits B. coli and one-tenth of one per
cent gives optimum results.
3. Gentian violet when added to liquid media at a concentration
of 1:250,000 eliminates false presumptive tests, gives clean
Endo plates and helps in giving early knowledge of the pres-
ence of 3. coli.
4. Peptone serves as a buffer in lactose broth. Beef extract may
be used but need not be considered an indispensible component
of culture broth.
5. Broth made as follows seems to give optimum results:
2 per cent peptone
.2 " " lactose
no beef extract
1: 100,000 gentian violet.
The peptone will regulate the Ph value. Adjustment of media
is necessary when beef extract is used.



